Forty-two clinical isolates were classified as Corynebacterium minutissimum, Corynebacterium striatum, and Corynebacterium CDC group I by the API Coryne system. The chemotaxonomic characteristics of the isolates were determined by thin-layer chromatographic analysis. Twenty-six isolates were found to have a type IV cell wall (meso-di-aminopimelic acid arabinose, galactose) but did not contain mycolic acids. These 26 isolates shared chemotaxonomic characteristics with those of mycolic acid-free reference strains (including the Corynebacterium amycolatum NCFB 2768 type strain, "Corynebacterium asperum," and coryneform CDC groups 12 and F2). The total protein profiles of the isolates determined by sodium dodecyl sulfatepolyacrylamide gel electrophoresis were similar to each other and to that of the C. amycolatum type strain. The profiles of the reference strains "Corynebacterium asperum" (CIP 100836, CIP 80.54, CIP 79.37, CIP 52.13), coryneform bacteria CDC groups 12 and F2 (CDC F5771, F5890, G723, G1970), and C. amycolatum were closely related. Thus, the mycolic acid-negative strains with a chemotype IV wall may belong to a single taxon.
It was recently shown (6, 9) that some bacterial strains in the genus Corynebacterium do not contain mycolic acids. These molecules are of particular importance in the definition of authentic members of the genus Corynebacterium (7, 19) . Therefore, it can be argued that any bacterium devoid of mycolic acids cannot be classified in this genus. However, we have frequently collected clinical isolates that possess all of the phenotypic characteristics of coryneform bacteria but that do not contain mycolic acids. All of these strains were identified as Corynebacterium spp. by standard culture and biochemical tests. Many of these strains have been identified by a new commercial kit (11, 12) as C. minutissimum, C striatum, or related organisms of CDC group I.
To study further those strains that are devoid of mycolic acids, we compared them with other reference strains in a detailed chemotaxonomic analysis.
In the present study, cell wall components such as polar lipids, mycolic acids, peptidoglycan, and sugar polymers were characterized by thin-layer chromatography. Total protein patterns were studied by sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE).
MATERIALS AND METHODS
Clinical strains. A total of 42 clinical isolates were obtained from the Laboratoire des Identifications Bacteriennes de l'Institut Pasteur. These isolates were initially selected on the basis of coryneform morphology and good growth on brain heart infusion (BHI) agar (Sanofi Diagnostics Pasteur, Marnes-la-Coquette, France). They were identified by using the API Coryne system (API-BioMerieux, Inc., La Balme les Grottes, France).
Inocula were prepared and inoculations were performed according to the supplier's instructions. The results were 2086 BARREAU ET AL. (20:10:8) and then centrifuged at 10,000 x g for 20 min, and the extraction was repeated. The two supernatants were pooled, 2 ml of chloroform and 2 ml of water were added, and the mixture was shaken gently. The lipid phase was separated by centrifugation at 10,000 x g for 10 min, filtered through a 1PS-Separator Phase Filter (Whatman, Maidson United Kingdom), and finally evaporated under a nitrogen stream. The dried lipids were redissolved in 200 ,ul of chloroform-methanol (1:1). Five microliters was applied onto Kieselgel G60 plates (10 by 20 cm; Art. 5626; Merck) to form a 12-mm band. As described by Mangold (20) , the components were separated by a single development with chloroform-methanol-acetic acid-water (60:25: 0.8:4) and were revealed by spraying with molybdenum blue reagent for phosphate esters (10), oa-naphthol reagent for glycolipids (13) , ninhydrin reagent (see amino acid analysis above) for free amino groups, and vanillin-sulfuric acid for total visualization (5).
Mycolic acids. Mycolic acids were detected as described by Minnikin et al. (21, 22 10 ,000 x g in a conical tube. 
RESULTS AND DISCUSSION
Phenotypic characteristics. All 42 clinical isolates examined in the present study shared the same cultural and morphological features. There were facultatively anaerobic, gram-positive coryneform bacteria which were not acid fast. They grew well on the usual nutrient agars (BHI or Columbia) between 35 and 37°C and produced raised, opaque, creamyish colonies when they were grown on BHI agar. All the isolates were urease negative.
With the API Coryne system, 31 of 42 of the clinical isolates were classified as C. minutissimum, 9 of 42 were classified as C. striatum, and 2 of 42 were classified as CDC group I. These results were obtained by following the manufacturer's instructions exactly. Some of the numeric profiles were open to more than one interpretation. The questionable reactions and the reasons for the definitive choices are given in Tables 1 and 2 . It should be noted that CDC groups I2 and F2 are not covered by the API Coryne system. Chemotaxonomic data. Screening for wall chemotype IV (i.e., meso-di-aminopimelic acid, arabinose, and mycolic acids) showed 26 clinical isolates and 10 reference strains to be mycolic acid-free (MAF). The other reference strains and 16 clinical isolates contained conventional cell wall constituents (7) ( Table 1 ). These latter isolates were identified correctly by the API system (11 C minutissimun and 5 C. striatum); the identification of each of these strains was confirmed by comparing their total protein patterns with those of the C minutissimum and C striatum type strains.
Polar lipids identical to phosphatidylglycerol, diphosphatidylglycerol (DPG), and phosphatidylinositol mannosides were common to all clinical isolates and reference strains.
However, all bacteria that belonged to the MAE group were easily differentiated by (i) one or two unknown phospholipids that migrated faster than DPG and (ii) the absence of a major glycolipid with an Rf of 0.7 detected only in bacteria with mycolic acids (Fig. 1) . The polar lipid patterns did not allow differentiation between MAF reference strains, but supported the fact that clinical isolates were members of the MAF group (Fig. 2) .
These findings from polar lipid analysis confirm the importance of these molecules as chemotaxonomic markers, as emphasized previously (1, 18) .
With the API Coryne system, 20 of the 26 MAF clinical isolates were identified as C minutissimum, 4 were identified as C. striatum, and 2 were identified as CDC group I. The MAF reference strains, however, were classified in CDC group I or F ( Table 2 ). All the MAF clinical isolates had very similar patterns of total proteins by SDS-PAGE (Fig. 3) . This SDS-PAGE profile was similar to that of C. amycolatum.
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MAF isolates indeed all belong to the same taxon, because I., X * * * * w X * * this is the reference technique for determination of a species.
Cluster analysis of SDS-PAGE profiles showed that coryneforms devoid of mycolic acids and those which contained mycolates belonged to two unrelated clusters (Fig. 4) 
